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Adapted from P Van Duppen 

Accelerated beams at REX-ISOLDE 



P Butler 

MINIBALL 

θ
P 

EB 

ET 
CD-detector 

Heavy beam ~3 MeV/u 

Coulomb excitation of heavy beams at 
REX-ISOLDE & MINIBALL 

target 



P Butler 

Coulomb Excitation of 182,184,186,188Hg 

184Hg 186Hg 

182Hg 

mostly contributions from 2+
2 → 2+

1 (E0/M1/E2) 
       and 0+

2 → 0+
1 (E0) 
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Experimental Data 182-188Hg 
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Coulomb excitation of 72Kr 
(B.S. Nara Singh, R Wadsworth et al) 

6	  

Oblate ground 
state expected Doppler	  Corrected	  for	  	  

104Pd	  target	  excita5on	  

Doppler	  Corrected	  for	  	  
72Kr	  projec5le	  excita5on:	  	  
150	  counts	  in	  710	  keV	  line	  
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(after I Ahmad 1993) 
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<I||E2||I-2>         <I||E2||I>                        <I||E3||I-3>           <I||E3||I-1>              

HJ Wollersheim et al., NP A556 (1993) 261          R Ibbotson et al PRL 71 (1993) 1990 

Eλ matrix elements from Coulomb excitation 

1600a 
target 
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4+ → 2+ 

 3-→ 2+ 

 7-→ 5- 

2+ → 0+ 

X-rays 

6+ → 4+ 

8+ → 6+ 

5- → 4+ 

1- → 0+ 

224Ra Coulomb excitation 

1- → 2+ 

E3 
E2 
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120Sn target 
(also 60Ni, 114Cd)  
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4+ → 2+ 

3- → 2+ 

X-rays 

6+ → 4+ 

2γ+ → 2+ 

5- → 4+ 
1- → 0+ 

220Rn Coulomb excitation 

2+ → 0+ 

2+ → 0+ 

        + 
4+ → 2+ 

120Sn target 
(also 60Ni, 114Cd)  
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FRIB experiment – 228U 
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    Robledo & Bertsch 
  PRC 84, 054302 (2011) 

226U is octupole deformed    
(PT Greenlees et al J. Phys. G 24 (1998) L63) 
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HIE-ISOLDE 

Energy:	  3	  stage	  installa5on	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Beam intensity	  
	  
	  
Intensity	  upgrade	  
	  

Increase from VADIS:  factor of 3-20   
 
LINAC 4 (160 MeV p injector):  factor of 3-5    2019 
 
PS Booster 1.4 -> 2 GeV:  factor of 3 in some cases  2019 

55M CHF CERN PROJECT 

e.g. 144Ba:   2.105/s     
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HIE-ISOLDE construction 
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Max E final (MeV.A) 

Min A/q 

HIE-ISOLDE beam energy 
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The heavy ion storage ring TSR 
            MPIK Heidelberg 
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TSR properties 

ß internal target external targetà 
 

electron cooling 

(no target) 

(hydrogen) 
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                 M. Grieser et al.  Eur. Phys. J. Special Topics 207, 1–117 (2012) 
 

In-Ring - high luminosity achieved thru multiple beam passes (~1 MHz), 
important for reaction experiments, and laser measurements of static 
properties of exotic nuclei. 

 

External – extracted cooled beams for ultra-high resolution studies of heavy 
nuclei and Coulex studies (better energy spread, beam spot & emittance). 

 

 

(lifetime in residual gas) 
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Cooled beams in HELIOS-type spectrometer: 
 
20-30 keV resolution for (d,p) 
 
50-70 keV resolution for (C,C’) 
 
direct scatter detection possible 

TSR applications 
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! TSR	  installaRon	  
above	  a	  cable	  duct	  

! Tilted	  beam	  line	  coming	  up	  
from	  the	  machine	  

TSR installation 
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HIE-ISOLDE & TSR planning 

TSR installation 

HIE-ISOLDE proposals considered at INTC Oct 31, deadline Oct 3 
 
TSR workshop Oct 29-30 CERN (Google “Cern TSR Workshop”) 
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